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ABSTRACT

On February 5, 1969, the writers met with two groups
ol Martin/Denver staff members to discuss AAP flight planning and
computer models developed at Martin to aid in experiment Iintegra-
Lien. The writers presented a summary description of a study which
cxamines some of the problems associated with performing all experi-
ments currently assigned to AAP-1/AAP-2. Martin staff members
triefed the writers on: (1) current AAP flight planning studles
bedng performed for MSC/FCSD, (2) the Martin Experiments Data Bank
System, (3) their activity scheduling program (SAMMIE), and (4)
other computer programs developed and being developed under con-

tract with MSFC. Summaries are given of discussions concerning
these topies. '
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MEMORANDUM FOR FILE

On February 5, 1969, the writers met with two groups
of Martin/Denver staff members to discuss AAP flight planning
studies and computer models developed at Martin to ald in experi-
ment integration.

The compatibility of experiments .currently assigned
to the AAP-1/AAP-2 mission was discussed with Messrs. J. Steele
and C. Hassler. Mr. Steele's group 1s carrying out a flight
planning study for MSC/FCSD in support of ML's request for a
detalled study of the implications of integrating the new expevi-
ment baseline into the first AAP mission. The writers presented
a summary description of a related crew-time compatibility study
prepared by D. J. Belz. That study examined some of the problems
assocliated with performing all experiments currently assigned to
AAP-1/AAP-2. The results indicated that all experiments might be
performed in their entirety on a nomlnal mission, but only at the
expense of violating some of the flight planning groundrules
currently in effect within FCSD. The principal violation noted
was the 1inability to maintain every seventh mission day for "mission
evaluation" to the exclusion of all experiments not performed
within meal periods. In addition, the performance of all exveri-
ments results in tight scheduling for at least two crewmen
throughout the mission. Additional study results are shown in
the attached flip charts, coples of which were transmitted as
working papers to Messrs. Steele and Hassler. '

The Martin crew-time compatibllity study for AAP-1/AAT-2
will attempt to adhere to all current FCSD groundrules; 1t is
expected that some low priority experiments will not be included
in the resulting timelines. For that reason they plan to incor-
porate those experiments not timelined on AAP-1/AAP-2 into thelr
AAP-3A timelines. There was general agreement that the sensitivity
of flight plans to scheduling groundrules warrants continuing
evaluation of such rules.

Mr, Steele's group has in recent months prepared a
number of studies in support of flight planning activities at MSC.
These include: (1) proposed groundrules and constraints for flight
crew procedures; (2) identification and indexing of tasks requlred
for in-flight activitleu, and (3) preliminary flight plans for AAY
core missions.
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During the second part of the day, the writers met
with members of the Experiment Analysis and Integration Section
who, under contract to MSFC, are responsible for the integration
of AAP ‘experiments. Our discussions were primarily concerned
with computer models developed by Martin to aid in that activity.
Mr. S. Bullard explained that whlle six models have been developed,
only three have been used appreciably: (1) an Experiments -Data
Bank which is a computerized data storage and retrieval system
designed to provide a central source for all data pertalning to
experiment characteristics; (2) an automated scheduling model
(SAMMIE) designed to aid the scheduler in producing crew time-
lines; and (3) a trajectory/orbit model called TRACE which, like
BCMASP, produces a variety of spacecraft ephemeris data.

The Experiments Data Bank was designed under the direction
of Mr. P. DuCharm. It contailns 66 experiment descriptors for each
experiment and is currently used to "track" 73 experiments. TInput
data for each experiment is punched onto twenty data cards in a
designated format. Card formats correspond to the formats on
standardized data forms shown in Figures 1 and 2. Experiment
data within the data bank can be updated by entering new values
of descriptors on the appropriately coded punched card(s). The
integrity of the data bank 1s maintained by established limits on
the form and range of the data for each descriptor of each experi-
ment. System checks are performed on input data to insure that
it conforms to these limits.

The data bank is maintalned by a team of 25 experiment’
analysts, each of whom is responsible for maintaining familiarity
with ~3 experiments. These people also prepare and update Experi-
ment Integration Requirements Documents (EIRD's) for MSFC. The
data bank is updated frequently and usually contalns more current
data than is found in the EIRD's. Martin has not used the data
bank output directly as an input to their scheduling model because
much of the experiment data required by the scheduler is not easily
guantifiable.

The computer programs for the data bank are written in
COBOL and run on an IBM 360/65, a machine used at Martin primarily
for commercial applications. We explored the compatibility of
Martin output tapes with Bellcomm's Univac 1108 system. The IBM
360/65 generates a nine-track tape with a packing density of
1600 BPI and different block leéngths than the UNIVAC 1108. Mr.
DuCharm noted the problem of generating a tape on the 360/65
which could be used by the 1108: a systems program would have
to be written to accomplish the required conversion. Such a
program would be useful only if Martin continues to malntaln
current information 1n the data bank; at present MSFC plans to
suspend such updating after April 1, 1969, although Mavtin's
analysts wlll continue to track experiments and update ETRD's,
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The Martin Activity Scheduling Model (SAMMIE) was
discussed with Messrs. S. Bullard and M. Brunschwig. Mr.
Brunschwig explained that the model was intended to be a simple
algorithm which sacrificed sophistication for speed of computation.
(A typical run for AAP-1/AAP-2 takes 3-4 minutes on their computer.)
The result however is that a substantial amount of hand scheduling
must be done and presented to the model as input. The model itself
is approximately 150,000 words long and is written in FORTRAN.

Basic daily crew cycles are inovut to the model and can
be modified only by supplying an entire new cycle for the parti-
cular day. Such modifications amount to an "overlay" of the basic
cycle. 1In cases of extreme deviation from the basic cycle the
complete crew timelines for the days affected are generated by
hand and supplied as input in their entirety.

When more than one crewman 1s required for an experiment,
the program presumes they are engaged in that experiment simul-
taneously. Where this presumption 1s not valid, as in some AAP
medical experiments, the "packing density" of experiments in the
timeline generated by SAMMIE may be less than that achievable by
hand scheduling. This limitation can in some cases be reduced
by hand-scheduling two or more experiments in relation to each
other and feeding the group of experiments to SAMMIE as a unit.
The user of SAMMIE must be as familiar with experiments as the
hand-scheduler to make the most effective use of SAMMIE.

A new scheduling program, SAMMIE II, is being con-
structed for the ATM experiments. The experlment requirements
for ATM are tied to the random occurances of solar activity:
SAMMIE ITI will include the capability to simulate these random
occurances as well as to account for unique characteristics of

the ATM experiments.
'Z/’; D’ ; a?/é?’(/u__-\______

B. Baker

ABB {QZ (SL///

1025- DIR -dcs ' JJ. Belz

Attachments




w5 ~ - -~ - - - e T Trr T - (R3S W -
3 ULy B3l suoswtJgodidT J94a N A0F SBUaAOL Fundul T dd00Id -
P P A .
r :
, B B o ) . o o N L
i CINENITE Si04WTS T,
A UL - A, AL T S L A TS — :
— R . — . L :
5 GIRINGIE §3BA0WND) _ @ {QIANILNGD) — SINIVELSNG)D e
| S,
. . s
T T v N .u...
‘ S
Vo
. S “.l'* 4 :
A\

9 19 09 &5 85 LS 95 S§ ¥S €5 IS IS 05 & 8 v 9 Sy vy £ Iv ¥ OF 6 8 {8 9C ST vE £T IT IC G 6T 8T L& 9T ST YT € TT T 0T 6L 8L Lt 91 SI ¥ £f Tiiawiot

(43H1C - TVNOILVYId0 - TVINIWNOEIANT) — SINIVEISNOD (N1 aC

19 19 09 6% &5 L5 95 SC ¥S E§ IS IS OS5 & 8 Ly 9r S¥ F¥ €F Ir 1y OF 4 8C LE 9C e ve TE 1€ 06 62 BT LZ 9C ST T €T T IZ O 6t 8Bt LU 9L SL Fi £

~)
el

SIAIL33780

u_

L
2
0,
il
LA J

29 3

¥ 303N0S ov |8y v lor %0 4 v or UOLVIILLSIANT TVdIONIYd 9z 18z LSATUNY

w,v,oocomwmunSmmvmmw«mﬁwonovmwhvovmvvvmvwﬂhvovmanhmcnmmwnnnmn~ﬂOn°«&Nhﬁ0ﬂmanmnn~»Nomonmﬁn_ﬁw_ﬁmn

r - - v T
_ Do T w ] o N i
{ i ' ! : ! fellt! i ; !
PO S oo e e i i AN 4 ! . ' '
[EA A G3S1A3% 1SVI 3LVO | [ G3NSIL0YiSH d.vd ! i N ! i
iz oz e n BULL 9 SU e B G tion! ® s ¥ £ ¢ 1
-8y AIY TQNd T T TITTTnm o e g .T-A_, t
=& NI 38 1SN SIONVHD I Sz 3INI§71d $508) SIS i oN INIWIN3dX :
v A S Ay ALY Wt Sl PN ANARTEIdRY
v < . " . . H
, LSENE e NOIIVIR DS INDAINISX
Kot aersamrm st -+ e tvnede i vas o e o etk i v (uN( e s I.\(ur...l[/



“wee o o- ..
PR

\ Y " T T HIRE T :
! : ) i i i ' : ; ; . . C
! § : : ; i ' : . v ” Ly P P T
| i : ! ' P ; ; : ) P } § ! i ' oo
e e S U o= 41+||'||X.T! T e e e e T T e s T P <
B0 1907 &5 BC /5095 S5 »C £S5 (1S CS 16r @0 i ov op be v . 18I 0T 60 EE LS ST SCIVC EL 2T 0n &2 9T 2 (TiST T BT IIZ 0 6l 8L £1iot.cr i <1 zr :
—_ ‘ B - ﬁq e e e e ee e = - -~ . ¢ - ¥ — - h J
sy | SenoM VAI L SEMOM NN YL ] SERON NYW TWIDL G CdhZe 0N, 3¢ TN [ 33uvANDdEId 24 SLivM SLivm i Siyens : '
SRR I VA2 WIOL | 40 5N NI DWIL AT D GINISIC IWIL M) | wnmonw | g3negan : SANCH LIvA : ASCHYLS ELL AR : TS N
". | “! S AT ..,ul‘l.ﬂ . I:.:...\.A.V(I..(..i“l:\lw cd s [ : — i _~ " - : . > - .
; D R B S S : v i . . ‘
! t 1 . ‘ ! . i _ . .
! i o Pl T i .
R & M,» ||¢,\cl N ; : ; ! ! i |
189 19109 65 B £S 95 §5:vS £ IS5 IS Q0S| 6v: 87 v 9y S e e oty or g1 SC 46 9 ST ovE SRNEC:E OC & 97 X 92 ST bT €L 22 2 o 61 8L 4 9 gt o=
— U £ — O J’xln(.zl"l‘: o e t e S —— o
; S¥N0H TvLoL : EW / aLd eW / eld X 9% /g9 i o% 531 - 9%.7831 10 i SYILINCUN / §IUW WDILAYY
i IWIL 032530 VNIOA NEn!? INMIOATVLIOL 1 1493 wing ' SURIE R HTED j IHOI5 WILING ! 32001 e3vy2azng
- - 1 i - "
R ] o | B ;, B
| ! ! i | ” H ) B _
R ! ; N ; | . ! |
mo 19 109 6 Tm Vg __ o ¥ _vv ey Or 6F BC /819 SE vE €T 2L i€ |0f 62 0% 42 97 Sz VE 2% ot sl sl ow ;
—— Py A . - i
wt 2384030 SILwy i 93¢ AOVYNIOY SYIANINWY | - ! aney
! ToyZmvien - i | wouea iz
| . . SINTWTVINDAY GNLINICE L | . ]
P « Mﬁ T I R B ~_ BRI
| ] . ) i & ; m g o o ,m [ M ! : ; P
! : 4 H i “ i ! . i W ; : . | 1 ! i i : : ol
129 19109 65185 15 oirmn ¥S1ES 25 {15 0§ ._o.\.mnvp_almvm.mv Lt ol% 8L [E 9% S¢ vmtmm&m 6 CC 6z |{vziLz 9z nmmvﬂmﬁmu 17 L 2m£ vEIDE 2t U
; [ , T B R T T ,
l2ay3gzy SENOIES / S31dmes .:.8:23 ' Pefcngiol oRes [ wee | owouvy S¥NOH NOLLWNITING 300 xxot2iv)
jRAgasE Av3d m nmtfo _ Baojeuy mr_ou ‘0, i M “ m ._ s N 3 m NOILYI01 _.2#.<m5(u IWLL Ligo Q3uY3434d JALLI3fB NIty
! e % w B . : , :
i [ ‘ ;
“ P . : i
: ! ! e B ~ : o ! | : ]
VIIVAY 3BYMQUVH  [ps - SINIWNOISSY 1HOITS e oy NOLLIV 9345w oc |, | SINIWIYIX3 O3LVIIN / ALisinnagieg / INIWINONG
e - T —— S §
! H T ! ! ! PR
- ’ } . i 1 : .
‘ | : _ » i _ [ | “ S
e ! — . _ } ! ! N VO
PS L5 95 S5 ¥S €5 IS 1S 05 & v Tv o Sp yr g NJ tv or &t 8 18 9% Tm YE L TE IE OS 6T BT LZ ST ST 42 sz 2z w7 ot &1 @t wh 9L SU £ It ol
SINIWINAXT C3LvaTn £ ILISINOINING / INIEANINGS PN 23
ﬁ...l l)c‘r‘ll:’lJ_ T ey [ A e if|...rn.u T T e e e e ¢ T - T 7
,, _ I w | [ ) o N.l : : .
SNV S S e i Py ¢ :
[ "o3sn LEVI 3ve ] ‘lm ILELBUARINT UECHARZLE T TR SN F SO A T Lo e
X - T 5L YT oRC Tz oz 01 61 LBL 21 91 Gu oyl g Lo 's gic 9 5 » ¢ 7 1 _
= T oA A SRR N e e et et e T S
C3JY NI 28 ILs mm02<lu v SHIgNnn ti&t,. ssouy | w DA POND ON H.z“,.k“N.uaxJ :
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ATTACHMENT

The attachment to this memorandum contains working
papers transmitted by the writers to Messrs. J. Steele and
C. Hassler of the Martin Marietta Corporation/Denver Division.

These working papers summarize a study prepared by D. J. Belz

concerning the crew-time compatibility of experiments presently

assigned to the AAP-1/AAP-2 mission.
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